2 RNA pools 3 SUPPLEMENTARY MATERIALS AND METHODS 4 Plant Materials and RNA Isolation 5 Total RNA was isolated from either barley cv. Bomi embryos after 24 hr of imbibition 6 on filter paper, callus (cv. Kymppi, line K19, a gift of VTT Biotechnology, Espoo, 7 Finland), or roots of 7-day-old barley cv. Bomi seedlings. The barley callus cultures 8
found. The 3' RLM-RACE method was used as before (19) , and the PCR products 23 gel purified, cloned, and sequenced. 24
5' cap assays 25
The presence of a 5' cap was assayed by the procedure called RNA-ligase-26 mediated rapid amplification of cDNA ends (RLM-RACE). First, 10 µg of DNAase-27 treated total RNA were dephosphorylated according to the manufacturer's protocol 28 (FirstChoice®RLM-RACE kit, Ambion AM1700). RNA having a 5' cap is protected 29 from dephosphorylation. The 5' end of dephosphorylated, uncapped RNA cannot be 30 ligated to a linker for RLM-RACE (described below). The treated RNA was purified 31 by phenol-chloroform extraction and then ethanol-precipitated. To decap the RNA, it 32 was then further treated with tobacco acid pyrophosphatase (TAP) following the kit 33 protocol except that 0.5 µl RNAase inhibitor (Fermentas EO0381) was added in each 34 step. The TAP-treated RNA was purified (RNeasy ® Mini kit, Qiagen). The 35 decapping exposed a 5' phosphate group and enabled ligation to a 5' primer for 36 RLM-RACE. Minus-TAP reactions, in which the substrate is not decapped and 37 cannot be ligated, were carried out to establish that the experiments detected 38 products that were from 5' RACE. RNA was also ligated without phosphatase and 39 pyrophosphatase treatments to assay for the presence of uncapped RNA via RLM-40 RACE (described below); capped RNA cannot directly be ligated to an adapter. 41
5' RLM-RACE 42
Either total RNA or polyribosomal RNA (isolated from polyribosomes as described 43 below) was ligated with an RNA oligonucleotide (described in Table S1) in a 50 µl 44 ligation reaction containing 7.2 µg dephosphorylated CIP and TAP treated total RNA, 45 5 µl 10 x ligase buffer, 1 µl RNAsin, and 3 µl RNA ligase (2U/µl) at 37 o C for 3.5 hr. 46
Another parallel ligation reaction was set up with the treated RNA replaced by same 47 amount of untreated total RNA to assay for uncapped RNA. These two ligation 48 reactions were purified (RNeasy® Mini kit Qiagen) and then used for cDNA 49 synthesis. The cDNA synthesis was primed with primer ATGA (Table S1 ), which 50 anneals to the RNA at a position corresponding to the 5' end of gag. The first-strand 51 reverse transcription reactions were carried out using MMLV H¯ reverse 52 transcriptase (Superscript GIBCO-BRL) according to the manufacturer's instructions. 53
The control reactions lacking either reverse transcriptase, primer, or both generated 54 no products. In order to investigate the 5' end structure of both BARE1 and BARE2 55 from the same reaction, the cDNA synthesis primer 81567, which is positioned at the 56 integrase domain and binds to both BARE1 and BARE2 was used instead of ATGA, 57 which is specific to BARE1. 58
Following cDNA synthesis, PCR amplification was carried out on 1 µl cDNA 59 template per reaction. For BARE1 detection, two nested reactions were made. The 60 first used the 5 RACE primer (Table S1 ) matching the RNA oligo and the 61 retrotransposon-specific primer PBS (Table S1) ; the reaction was carried out for 25 62 cycles (30 sec at 94 o C, 30 sec at 65 o C, 1 min at 72 o C). One µl of the first reaction 63 was then used in the second reaction, which consisted of 35 cycles using the same 64 program as for the first reaction, but with the BARE-specific primer E1625 (Table S1 ) 65 and the 5 RACE primer. When the cDNA was primed with primer 81567 to 66 investigate if BARE2 is also capped, the first PCR amplication reaction used this 67 primer and the 5' RACE primer, and the second used primers PBS and 5'RACE. For 68 detection of uncapped RNA, the 5' RACE reaction was carried out as above but the 69 RNA was ligated directly to the RNA linker without the decapping treatment. Nested 70 PCR was then carried out using the 5' RACE and PBS primers in the first reaction 71 and the primers 5' RACE and E1625 for callus RNA in the second PCR. For embryo 72 RNA, the primers 5'RACE and uncappTA1 (Table S1 ) were used in the second PCR, 73 because E1625 is not suitable for this tissue. 74
3' RLM-RACE 75
To examine polyadenylation of polyribosome-associated RNA (isolated from 76 polyribosomes as described below), 500 ng of RNA was first ligated with 77 phosphorylated DNA oligo E2147 (Table S1 ) at room temperature overnight and the 78 reaction products purified with an RNeasy® Mini kit (Qiagen). Nested RT-PCR was 79 then carried by with primers E2146 (Table S1 ; matching E2147) and RLM1 (Table 80 S1), followed by primers E1820 (Table S1 ), in order to amplify from a poly(A) tail, 81 and RLM2 (Table S1 ). Primers RLM1 and RLM2 are positioned upstream of TATA1, 82 which is in the U3 region and therefore not found in the 5' LTR region of 83 retrotransposon transcripts, in order to amplify specifically from the 3' region. The 84 polyadenylation status of RNA packaged inside of VLPs was investigated using the 85 same method and sets of primers. 86
Polyribosome isolation and RT-PCR 87
Approximately 3 g powder was thawed in polyribosome extraction buffer (0. centrifuged at 20 000 x g for 20 min at 4 o C. The supernatant was collected and 92 brought to 400 mM KCl, then incubated for 10 min at room temperature. It was then 93 layered onto 10 % -50 % sucrose gradients prepared in polyribosome buffer and 94 ultracentrifuged at 4 o C for 4 h at 36 000 rpm in a Sorvall TH-641 rotor. Twelve 1-ml 95 fractions were collected using a fraction collector and the absorption of the gradient 96
